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I iie literature upon tetanus for the past ten years is 
scattered through the journals of all countries and nationali¬ 
ties; and, with rare exceptions only, a majority of these arti¬ 
cles belong to the class of casuistic material. This is particu¬ 
larly true since the discoveries of Tizzoni and Cattani and 
Behring, which in one measure, at least, mark an epoch-making 
period in the therapy of tetanus. That this subject cannot as 
yet he considered a closed one is well evidenced by the fact 
that there does not as yet exist any decided unanimity, cither 
as regards the pathogenesis or the pathological anatomy, or 
the therapy of the affection. Although tetanus is one of the 
diseases that has been known almost from time immemorial, 
and has been studied by scientific men of all ages, it is really 
only since the discovery of the specific bacillus by Nicolaicr in 
1884 that the study of tetanus has received a scientific founda¬ 
tion. 

Nature and Varietics of Tetanus .—-It may be well at the 
outset to define tetanus as an acute infectious disease, which is 
invariably and indubitably caused by the entrance into the 
body of the specific micro-organism, the Bacillus tetani, dis¬ 
covered by Nicolaicr in 1884, and first cultivated in pure cul¬ 
ture by Kitasato in 1891 in an anaerobic medium. 

‘Read at the meeting of the New York County Medical Society 
April 23, 1900. 
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Many different varieties are reported upon and described, 
and have received different names, as tetanus trauntaticus, 
tetanus ccplialicus, tetanus pucrperalis, tetanus neonatorum, 
tetanus rhcuniaticus, tetanus idiopathicus, etc.; but all that 
can be said of them is, that they arc in substance merely 
varieties of tetanus, which differ only in the place of infec¬ 
tion, and as a result may give rise to slight differences in 
progress and symptomatology. Presuming, however, and of 
this in the present light of bacteriology and animal experi¬ 
ment, there cannot he the slightest doubt that true tetanus 
is and must always be caused by the bacillus of Nicolaicr, 
theie is certainly no place in the description of a given case of 
tetanus for the diagnosis “ rheumatic” or “ idiopathic.” The 
mildest interpretation that can be put is, that in a certain num¬ 
ber of cases, fortunately a very small number, either the point 
of infection has not been searched for with the requisite 
amount of care, or that it has not been found. That this is 
quite within the range of possibility is well proven by the fact 
that tetanus has followed such minute injuries as the introduc¬ 
tion of a hypodermic needle, of which there arc a number of 
cases recorded, or the sting of a bee, or a Iccclibite, 1 which may 
have healed or apparently healed long before the outbreak 
of the tetanic symptoms. 

It would be proper to require with every diagnosis of 
tetanus the finding of the bacillus of Nicolaicr, but being 
anaeiobic, and in other respects also not easy of cultivation, it 
would be too much to expect of every general practitioner into 
whose care these cases mostly come, an exact bacteriological 
diagnosis, l'urthermore, the symptoms in every case of acute 
tetanus are so well marked and so precise, that none could be 
mistaken. It is far easier to err on the other side and call a 
case tetanus which may not be one; carious teeth, periostitis, 
and osteomyelitis of the jaw, tonsillar and peritonsillar ab¬ 
scesses have been and may be mistaken for tetanus; but in 
none of these can there be any true symptoms of tetanus; 

‘ Tetanus bacilli were found in the snout of a leech by Pacinotti 
quoted by Honl.' 
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and it would be manifestly improper to base the diagnosis of 
tetanus merely upon the locking of the jaws. 

Symptomatology. —As a characteristic example of the 
symptoms of acute tetanus, I cannot do better than describe 
the case which has come under my observation. 

S. C.., eighteen years old, a cutter by occupation, was ad¬ 
mitted m the evening of July n, 1899, to the surgical division of 
Mount Sinai Hospital, with the following history: 

On July 4, the patient shot himself in the palm of the hand 
with a blank cartridge. He immediately applied for treatment 
at a hospital, at which the wound was disinfected and bandaged; 
some of the wad was supposed to have been removed at this time. 
Subsequently, the wound was treated by his family physician, 
and of the course of the wound between this time and his admis¬ 
sion to the hospital only the following facts can he ascertained 
with a certain degree of accuracy,—moderate discharge from the 
wound, accompanied by very little pain or tenderness; the fingers 
were continuously kept in a flexed position, as any attempt at 
extension was accompanied by pain. On the morning of the 
nth (seven days after the injury), the patient noticed for the 
first time a rigidity of the jaw, with pain at the temporo-maxillary 
articulation when attempts were made to force the jaws apart ; 
difficulty in swallowing. 

Status prtesens: Temperature, 99.3 0 R; pulse, 90; respira¬ 
tions, 20. Fairly well nourished, rather anamiic individual, who 
does not give the impression of impending serious illness. In the 
palmar surface of the left hand, corresponding to the metacarpal 
bone of the middle linger, a round wound about two or three milli- 
mcties in width, the edges of which are covered with a grayish- 
black deposit; on pressure a small amount of grayish pus oozes 
from this opening; the fingers arc flexed upon the hand and the 
hand upon the forearm; rigidity of the niasseter and temporal 
muscles, evidenced by the fact that the teeth cannot he separated 
to a greater distance than about two centimetres; some rigidity 
also of the muscles of the hack of the neck, as the patient cannot 
approximate the chin to the sternum. 

Shortly after admission, at 9 i\m., under cocaine anesthesia, 
an incision about one and a half inches long was made over the 
seat of the infection, and the entire area exposed; the wad of 
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(lie cartridge, or at least the greatest part of it, was found still at 
the bottom of the cavity and was removed; the wall of this cavity 
had a grayish burned color and contained a large amount of 
burned powder. Cultures taken from the pus and examined 
by Dr. Liebman, assistant pathologist of the hospital, gave a 
negative result; cover-glass preparations revealed a variety of 
germs, but no unmistakable tetanus bacilli were found. The 
entire cavity was disinfected with i: 500 mercuric chloride solu¬ 
tion and a liberal gauze dressing of a weaker solution applied. In¬ 
ternally, sodium bromide and chloral hydrate in thirty and fifteen 
grain doses respectively were given pro re nala. 

Between the time of the operation and the following after¬ 
noon all the symptoms became progressively more marked; the 
abdominal muscles were by this time also more or less in a state 
of contraction, hut as yet 110 alarming symptoms had arisen. At 
2 p.m. the dressing was changed and packed with Lugol's solu¬ 
tion: the patient received also an intravenous injection of twenty 
cubic centimetres antitoxin (Paris Institute Pasteur), and at 8 
p.m. ten cubic centimetres, while the internal medication of mor¬ 
phine, chloral, and sodium bromide was continued. At this time 
the patient complained of considerable pain in the back; the mus¬ 
cles of the neck, back, and abdomen were painful and in a state of 
tonic contraction, with intense pain, cramp like in character; risus 
sardonicus was marked; the teeth could not be separated for a dis¬ 
tance greater than a finger’s breadth ; there occurred also at short 
inteivals sudden and painful contractions of the masseter muscles, 
the teeth at such time injuring the tongue. Patient can only 
swallow in gulps, and at those times only with the greatest diffi¬ 
culty, on this account the sodium bromide and chloral were from 
this time 011 administered per rectum, dissolved in forty cubic 
centimetres physiological salt solution. 

During the night there was no remission in the progress of 
the disease; on the contrary, all symptoms became more marked, 
and this determined me upon injecting the antitoxin intraccre- 
hrally. 

At 9.30 a.m. of July 13, under chloroform anaesthesia, a small 
incision was made, and after drilling with the electric trephine a 
small opening through the skull, three cubic centimetres of the 
tetanus antitoxin were injected through a fine hypodermic needle 
into the anterior lobe. This procedure was repeated on the left 
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side, using two cubic centimetres of the antitoxin. About seven 
minutes were consumed for the actual injection on each side 

Tlie patient look the anaesthetic well; pulse and respiration 
being good throughout; the muscles were well relaxed. On 
waking, the patient complained constantly of pain, with recur¬ 
ring exacerbations, every ten minutes, cramp like in character 
At 4 p m. the temperature rose to 102.3° F. and the pulse-rate to 
130; the rectal medication was continued. There was no diminu¬ 
tion of the symptoms after the operation, and at 10.30 p.m. the 
patient had a clonic convulsion lasting five seconds, which started 
with a twitching of the facial muscles, becoming general almost 
immediately, every muscle being apparently affected; the move¬ 
ments were irregular, the body being thrown from one side of the 
bed to the other. Temperature, 104.4°; pulse, 166. After the 
convulsion all the muscles were soft and relaxed, the jaws being 
separable to a distance greater than at any time since the onset of 
tlie disease. Patient apparently comatose and docs not answer 
questions, hut wakes up at frequent intervals, with a sharp groan, 
evidently in great pain. At 12.10 a.m. of July 14 the patient had 
two more convulsions, with marked opisthotonos; 'when the sec¬ 
ond attack ceased, the pulse became more rapid and breathing 
slow and stertorous, and a few minutes later ceased entirely. 

A limited autopsy, eighteen hours post mortem, performed 
b)’ Dr. Mandlebaum, pathologist to the Hospital, showed the fol¬ 
lowing: Marked rigor mortis; in the palm of the left hand an 
incised wound (site of infection), free from pus and free from 
any gross changes. From each parietal a small button of hone 
(five millimetres in diameter) has been removed; dura not ad¬ 
herent, hut at site of openings congested. The vessels on the con¬ 
vex surface of the brain distended; fresh thrombi in the longi¬ 
tudinal and lateral sinus, and in the circle of Willis; brain tissue 
very soft and easily indented; on the right side there was an 
area of congestion in the pia corresponding to the opening in the 
parietal hones. The spinal cord showed no gross changes. The 
microscopical findings will he published on a subsequent occasion. 

From a point of prognosis this case belongs to the very 
worst class; the period of incubation was practically only six 
days, and its course after the onset of the tetanic symptoms 
was characterized only by a most acute progress, as there was 
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not at any time the slightest diminution of the untoward 
symptoms. Ihe antitoxin was used quite early, the patient 
receiving' the first injection barely seventeen hours after ad¬ 
mission to the Hospital, and less than thirty hours after the 
first appearance of the tetanic symptoms. 

The pathological anatomy is not yet fully known in spite 
of numerous autopsies; many of the recorded autopsies give 
merely the gross pathological changes in some of the viscera, 
and show in general insufficient observation. It is to be hoped 
that the more recent methods of examination of the minute 
structural changes will throw more light on this subject. Be- 
foie the advent of this method of examination, the recorded 
autopsies speak of inflammation and degeneration of the 
peiipheral nerves; anaunia and hypenemia of the brain and 
spinal cord; meningeal haemorrhages; hypertrophic changes 
of the glia; multiplication of the nuclei in the interstitial con¬ 
nective tissue; inflammatory changes in the sympathetic 
nervous system. 

Autopsies on tetanus patients by competent and trained 
observers are of so unfrequent occurrence that not much op¬ 
portunity has as yet been given for the study of the minute 
structural changes, in the light of modern research; fortu¬ 
nately, however, the lesions of experimental tetanus on telan- 
ized rabbits arc so much like those in human tetanus that 
impoi taut analogies can be deduced. A great deal of system¬ 
atic and valuable work has of late been done by Goldschcider 
and Flatau, which tends to clear up many of the mooted points 
regarding the effect of the toxines of tetanus on the nervous 
system. 

Goldschcider and Flat.au , 10 in studying the spinal cords 
of experimentally tetanized rabbits, constantly found certain 
characteristic changes in the motor cells of the anterior horns, 
which in the order of their development depend upon the con¬ 
centration and virulence of the toxins injected and upon the 
duration of the infection. These changes are readily recog¬ 
nizable by Nissl’s method of staining and show primarily an 
enlargement of the nucleus, which at the same time becomes 
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more indistinct; then there follows an enlargement and disin¬ 
tegration of Nissl’s cell-granules, with an enlargement of all 
the ncive cells, these authors also found, which is an impor¬ 
tant hint in respect to the therapy, that when antitoxin has 
been used, it had a distinct retarding influence on these 
changes. Goldscheider and Platan in a subsequent publica¬ 
tion *° verified these changes on the spinal cord of a patient 
who died of tetanus. Almost similar or only in minor details 
different results were obtained by Matthes, 2 ' Wcstphal, 22 
Goebel, 23 and Tauber. 24 The changes related above are char¬ 
acteristic of tetanus and arc constantly found. 

Our present knowledge of the pathogenesis of tetanus 
Points with great probability to the anterior horns of the spinal 
cord as the primary seat of origin for the tetanic contractions; 
hence the constant and characteristic morphological changes 
found in these cells by Goldscheider and Platan bear a most 
important relation to the nature and development of tetanus. 
It is, however, much to be regretted that our knowledge 
respecting the structure of the ganglion cells under physio¬ 
logical conditions is still insufficient; while the value of Nissl 
cell granules is not yet firmly established and universally ac¬ 
cepted. 

Up to the time of the discovery of the tetanus bacillus by 
Nicolaicr 20 and the successful isolation of the toxins by 
Biiegei and Cohn, Kitasato, etc., the study of tetanus was 
limited to occasional, few and far between, autopsies at hos¬ 
pitals with attached pathological laboratories, and, as already 
stated, came to no definite conclusion, and did not aid materi¬ 
ally in clearing up the nature of tetanus. Since then, the suc¬ 
cessful experimental inoculation of the disease into animals, 
at first by Carle and Rattone in 1884, gave us continual means 
for the closer study of its pathogenesis. 

Stintzing 20 2T lays particular stress upon the fact that 
in all forms of experimental tetanus there is always found, 
before the disease has been fully developed, a contraction of 
the muscles in that part of the body where the infection has 
taken place. This is the so-called local tetanus; and he says 
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that it lias never been observed in human tetanus. As a mat¬ 
ter of fact, there is not tile slightest doubt in my mind that it 
docs occur also at an early stage in human tetanus, only that 
it is frequently overlooked on account of the fact that, as a 
rule, we but rarely have an opportunity to see the affected 
patient at so early a stage, since we get them only when the 
disease is far more advanced, and when this symptom has 
already disappeared. It certainly was one of the marked 
symptoms in the case under my observation, and was so pro¬ 
nounced that even the patient himself, otherwise of but a 
fair order of intelligence, distinctly so stated it in the anam¬ 
nesis, without my calling his attention to this point. 

This local tetanus occurs regularly and without excep¬ 
tion in all cases of experimental tetanus, and consists of regu¬ 
lar contractions and rigidity in the muscles nearest to the scat 
of infection, while the remaining muscles arc affected only 
much later. If the intoxication is only of a milder character, 
the tetanus may even remain limited to the first group of mus¬ 
cles, without involving the rest of the body. 

The explanation of this local tetanus is by no means easy, 
and was an important point in the research of tetanus, and 
even now is not entirely a settled matter. 

At first it was definitely decided that the brain is not the 
place of origin for the tetanic spasms, as it was shown by 
decapitation that animals still continued to have the tetanic 
spasms, so there remained only the normal reflex arch, /.<?., 
sensory nerves, spinal cord, motor nerves, and muscles. 

Muscles and motor nerves have been excluded by curare 
and division experiments. 

The experiments of Autokratow, which were confirmed by 
Courmont and Doyon (loc. cil.), lay considerable stress upon 
the sensory nerves, as these experimenters have found that 
tetanus did not arise after division of the sensory nerves lead¬ 
ing from the extremity experimented upon. A directly oppo¬ 
site result, however, was obtained by Brunner 28 29 30 31 and 
Gumprecht; 32 as these observers found that local tetanus did 
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arise when the posterior nerve-roots belonging to the sensory 
nerves leading from the extremity experimented upon were 
divided. (Gumprccht explains this important divergence in 
the lcsults by the possibility that in the experiments of Cour- 
1 'iont and Doyon there remain motor nerve-roots, or by a 
diminished reflex irritability, due to a lowering of the vitality, 
induced by the extent of the operation.) With such con¬ 
flicting evidence, it is certainly more proper to give more 
weight to the positive results of Brunner and Gumprccht 
than to the negative results of Courmont and Doyon. If 
this is accepted as proven, there remains only the spinal cord, 
which must he looked upon as the source of the tetanic 
spasms. Brunner finishes his resume by stating that if- the 
spinal coid is looked upon as the source of the tetanic spasms, 
it is hut rational to assume that the true source is in the 
motor ganglia cells of the anterior horns, and that there exists 
a specific affinity in these cells for the tetanic toxins. 

If this theory for the mechanism of general tetanus is 
accepted, we must still find a cogent and acceptable explanation 
for the local symptoms which arise constantly and without 
exception in experimental tetanus on animals, and, as already 
stated, probably also in man. If we assume what at first sight 
seems most probable, that the toxins generated by the bacilli 
at the point of infection are absorbed and get into the general 
circulation, then the spasms would necessarily be general and 
symmetrical from the very onset, or, at all events, without any 
special seat of predilection; but the fact that local tetanus 
constantly arises in animal experiments upsets this theory. 
This local tetanus received at first the explanation that it arises 
as a result of an irritation from the wound in the muscles 
nearest to the point of infection, cither in consequence of the 
local action of the bacteria or of the wound itself, or its secre¬ 
tions. The probability, however, is far greater that the toxins 
are carried along the neighboring nerves to the spinal cord, 
and primarily excite to greater reflejf irritability that segment 
of the cord in which these nerves take their origin. The 
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inoculation into a nerve-trunk proper by Tizzoni and Cattani 
has also given positive results. 

From these experiments, we may assume with a certain 
degree of probability that the tetanic toxins assert their action 
in that place primarily and most quickly where they are first 
deposited in a somewhat concentrated form; and, as it has 
been proven that the peripheral nerves are not the seat of the 
infective process, then we must also presume that the toxins 
must first be taken by the channels of the peripheral nerves to 
the corresponding spinal segment. Proof for this would be 
positive, if we would constantly find the toxins in the peripheral 
nerves, and if we could constantly induce tetanus by implant¬ 
ing bits of the peripheral nerves into animals. As a matter of 
fact, this, however, does not occur constantly, which point is 
explained by Wassermann and Takaki 33 by the fact that the 
normal brain and cord have a certain tetanus antitoxic power. 

The hypothesis of nerve conduction for the tetanic poison 
is therefore still without a solid foundation, particularly when 
it is taken into consideration that there still remains, at least 
in animals, one constant method of conduction for the tetanus 
poison, /.<?., the circulation, because in all animal experiments 
the blood has always been found to have tetanus toxic proper¬ 
ties. To carry out, however, the hypothesis of nerve conduc¬ 
tion, we are compelled to assume as correct the theory of Gum- 
preclit (Joe. cit.), that there arc in every case two methods of 
dissemination for the toxins, one, the first one, along the 
peripheral nerves to the spinal cord, which is the cause of the 
so-called local tetanus, followed after a shorter or longer in¬ 
terval by general tetanus, and caused by infection of the central 
nervous system through the channel of the circulation. The 
fact that, when the intoxication is but a mild one, the entire 
process may be limited to the local tetanus would add addi¬ 
tional weight to this hypothesis. 

Of late, Stintzing ( loc. cit.) has published a series of 
observations which lend to throw light on some of the 
mooted questions of tetanus. He investigated the toxic prop¬ 
erties of the cerebrospinal fluid obtained by means of lumbar 
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puncture in two grave cases of tetanus. Inoculation of this 
cerebrospinal fluid into mice was always followed by true 
tetanus, but with the remarkable fact that it occurred at differ¬ 
ent periods; the incubation period being respectively one, two 
nine, and twenty-six days. This led to the one assumption 
that the cerebrospinal fluid had various degrees of toxicity; 
another remarkable fact which Stintzing has observed in both 
these cases is that, contrary ,to animal experiments, the blood 
of these patients inoculated into animals did not prove to be 
toxic. This, however, is not surprising, as similar observa¬ 
tions have previously been noted by Moritz , 34 Henoch , 36 En- 
gelmann , 30 Kallmeycr," and Tauber ; 33 while a positive result 
was obtained by very few observers only, as Blumenthal and 
a few others. Stintzing, from this observation, though he 
will not deny the toxicity of the blood, is cpiite positive that the 
cciebiospinal fluid always contains the toxins in more active 
and in stronger concentration than does the biood. 

If Stintzing’s observation is proven to be a fact, then the 
theory of nerve conduction receives a stronger foundation in 
the greater and more constant toxicity of the cerebrospinal 
fluid; particularly if we take into consideration the anatomical 
fact that the subarachnoidal space which contains the cerebro¬ 
spinal fluid is always in communication on one side with the 
interstices of the perineurium externum and internum, and on 
the other side with the interstices of the spinal cord. 

One would naturally expect that so important a point 
should and could be also proven by animal experiment; but 
tlieie are almost insurmountable difficulties because of the 
impossibility to obtain large quantities of cerebrospinal fluid 
by lumbar puncture in consequence of the small calibre of the 
spinal canal in animals. 

If the presumption be a correct one, that the tetanus 
toxins are brought to the subarachnoidal space, respectively to 
the spinal cord, by means of the perineural and endoneural 
lymph channels, and so exert their toxic influence, it would 
still not explain the occurrence of local tetanus. It could be 
said, in counterargument, that the toxins may become rapidly 
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disseminated through the subarachnoidal space, and that conse¬ 
quently they act generally, but not locally, on the cord. But 
this is counteracted hy the fact, as Stintzing (loc. cit .) ex¬ 
plains it, that the production of the toxins takes place but 
slowly at the seat of infection, that therefore the inflow of 
toxins occurs only slowly, so to say, drop by drop. It is there¬ 
fore not at all surprising that the toxins are taken up at once 
on their entrance by the nearest cells of the anterior horns, 
because of their specific affinity for this poison, before they 
had an opportunity to become diffused, and in this manner 
produced at first the “ local” tetanus. Following out this line 
of argument, the later regional progress of the contractions, 
i.e., at first in a transverse, then in ascending and descending 
direction, could be well explained; because it could be assumed 
that, after a saturation of the nearest motor cells, the poison 
would spread to adjoining groups. The fact that occasionally, 
in milder cases, the process is limited to the group of muscles 
ust affected could also be brought into harmony by the as¬ 
sumption that only sufficient poison was produced to saturate 
the first group of cells. 

I Ins hypothesis, which, however, has a large amount of 
probability, would fully explain all the phenomena of experi¬ 
mental tetanus in animals, and for that matter also those of 
tetanus in men, with the exception that local tetanus is not 
observed so regularly in men. Stintzing attempts a very 
plausible explanation of this phenomenon, also, in the difference 
in size of the subarachnoidal space in men and animals, as it 
is evident that the toxins would be more slowly diffused in the 
comparatively narrow and tight channel of animals than in the 
wider channel of men. The rapid diffusion after its influx in 
men Would also explain the early distribution of the spasms. 

Stintzing sums up his research in the following: “The 
tetanus bacillus produces toxins at the seat of infection. These 
toxins get partly into the circulation (in animals surely) and 
may become active through this channel; as a rule, however, 
the toxins are carried along the nearest nerves, presumably in 
the meshes of the perineurium and endoneurium to the spinal 
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cord. On reaching the subarachnoidal space o£ the cord they 
produce in animals their toxic action at first at the point of 
entrance into the cord, and so cause the “ local” tetanus. If 
sufficient poison is brought to the spinal cord, it produces next 
a regionary and, finally, general tetanus. The same may be 
ti lie foi human tetanus. Most frequently, however, in man 
the spasms are produced without any order, presumably be¬ 
cause the toxins aic diffused rapidly through the comparatively 
larger and loosely fitting subarachnoidal space. The point of 
attack for the toxins is certainly the motor ganglia cells of the 
anterior horns, which get into a state of increased reflex irri¬ 
tability by the action of the toxins. 

Tlic prognosis of tetanus is of the greatest importance in 
any given case; observation of a large number of cases, both 
in peace and war surgery, has taught us amply that the prog¬ 
nosis of any given case is particularly dependent upon two 
factors; viz.: 

(1) The period of incubation. 

(2) The rapidity of development of the symptoms, i.e., 
the progress of the disease. 

Regarding the first point, which can be obtained with the 
utmost accuracy in a majority of the cases, experience has 
taught that the shorter the period of incubation the worse is 
the prognosis; this statement is made in general, as in a 
mcasuie, though a subordinate one, it is also dependent upon 
the second factor; but the observation in general has also 
shown that usually cases with a briefer period of incubation are 
also those in which the development of the symptoms is more 
acute and progress more rapid. 

Many scattered statistical reports regarding the prognosis 
of tetanus are found in the literature. I will mention here only 
those found most frequently quoted. 

Richter, quoted by Rotter, 30 in a statistic of 224 cases of 
tetanus following mostly wounds and injuries during the 
Franco-Prussian war, gives the following values in regard to 
prognosis: 
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Of 25 cases with a period of incubation of 1-5 days there 
were 4 per cent, recoveries. 

Of 91 cases with a period of incubation of 6-10 days 
there were 4.4 per cent, recoveries. 

Of 54 cases with a period of incubation of 11-ic days 
there were 27 per cent, recoveries. 

Of 20 cases with a period of incubation of 1 c-20 days 
there were 45 per cent, recoveries. 

Of 15 cases with a period of incubation of over 20 days 
there were 20 per cent, recoveries. 

Almost similar values have been obtained by Poland 
(quoted by Rose") who has collected bis statistics from 
various London hospitals, viz.: 

25 cases with a period of incubation of i-e days rave a 
per cent, recoveries. s 4 

61 cases with a period of incubation of 1-10 days rave 
33 per cent, recoveries. 

44 cases with a period of incubation of 10-22 days rave 
25 per cent, recoveries. 

6 cases with a period of incubation of over 22 days gave 
50 per cent recoveries. 

Richter, in a collection of 717 cases of tetanus caused by 
various injuries of war surgery, records 631 deaths, or a 
mortality of 88 per cent., with 40 recoveries, equalling 12 per 
cent.; and of these 40, 13 were of a milder variety. 

Behring gives for tetanus a mortality of 80-90 per cent. 

Raymond gives for tetanus a mortality of 90.5 per cent. 

Fronz gives for Tetanus neonatorum a mortality of eo 
per cent. 0 

Larrey gives for Tetanus neonatorum a mortality of to 
per cent. J 


The records of the Burger Hospital at Cologne give for 
tetanus a mortality of 62.5 per cent, 

Garrigues J1 gives for 57 cases of puerperal tetanus a 
mortality of 84-92 per cent. 

Gowers 42 gives for traumatic tetanus a mortality of go 
per cent. J 
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Dean 48 gives for all cases of tetanus in various London 
hospitals, for a period of sixteen years, a mortality of 80 per 
cent. 

A special committee, 44 appointed by the British Medical 
Journal, came to the conclusion that acute tetanus is incurable, 
and that, although anodynes and hypnotics sometimes afforded 
alleviation, there was known no remedy for it. They also 
found that between 1875 and 1892 there occurred in England 
and Wales 2969 deaths from traumatic tetanus, and between 
1881 and 1892, 568 deaths from so-called idiopathic tetanus. 

That tetanus is quite common and quite commonly fatal 
is shown also by the quotation 45 that there occurred in Greater 
New York during 1898, 73 deaths from tetanus. 

Albcrtoni, 0 in a collection gathered by one of his stu¬ 
dents, gives a remarkable statistic in which he claims that 
tetanus is not the fatal disease it is claimed to be, and for 
176 cases treated with 46 methods(?) of treatment gives 139 
recoveries; equalling a mortality percentage of 21.1 per cent., 
and a percentage of recoveries of 78.9 per cent. 

With the exception of the last quoted figures, all statistics 
show almost conclusively that when the period of incubation 
is very short, less than leu days, the percentage of recoveries 
is very small, on an average no more than 5 per cent.; and 
also that the prognosis improves with each day beyond this 
period, and may reach even as high as 50 per cent. 

The above figures are fair examples, and may be con¬ 
sidered as correct up to the last dcccnnium. The prognosis of 
tetanus, however, certainly needs some revision in the light of 
modern treatment, i.c., since the introduction of serum therapy 
in the treatment of tetanus. Many cases are reported as cured 
even when the period of incubation has been of a shorter dura¬ 
tion than ten days. 

Of the various statistics collected since the introduction 
of the antitoxin, I will only mention the following: 

Matson 47 publishes the' statistics of 38 cases, collected 
from different observers, with a mortality of 13 or 34.2 per 
cent. 1 
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Hewlet 48 collected 42 cases treated with antitoxin, with 
a mortality of 36 per cent. 

Engchnaun 30 publishes a statistic of 54 cases, treated 
with antitoxin of different makes (36 with Tizzoni’s, 5 with 
Behring’s, and 13 unnamed) with a mortality of 16, or 29.63 
per cent. 

Kanthack 40 collected 54 cases, of which 20 died, or a 
mortality of 37.03 per cent. 

Wellner 50 collected 94 cases, of which 41 died, or a mor¬ 
tality of 45 per cent. 

Kohler 61 collected 96 cases, of which 33 died and 63 
recovered, or a mortality of 34.3 per cent. 

Wcischcr 02 collected 98 cases, with a mortality of 41.8 
per cent. 

Lambert 63 collected 114 cases, of which 46 died, or a 
mortality of 40.35 per cent. 

Lund 04 collected 167 cases, of which 54 died, or a mor¬ 
tality of 39.5 per cent. 

Holsti 06 collected 171 cases, of which 74 died, or a mor¬ 
tality of 43.2 per cent. 

After a painstaking and extensive search in the literature 
of the past ten years, utilizing for this purpose all the publica¬ 
tions at my command, in which there was a possibility of a case 
being reported, I have been able to collect the following cases: 

CASES TREATED BY SUBCUTANEOUS OR INTRAVENOUS 
INJECTIONS. 

No. 1.— Name, Sclnvartz." Year, 1891. Diagnosis, Tetanus trau- 
maticus. Nature of injury, injury of forearm. Period of incubation, fif¬ 
teen days. Day of first injection, fourteenth day. Method of administra¬ 
tion, subcutaneous. Amount, 1.0. Make, Tizzoni. Other treatment, 
chloral. Result, recovery. 

No. 2.— Name, Baginsky. 1 ’ Year, 1891. Diagnosis, Tetanus neona¬ 
torum. Nature of injury, infection of navel. Period of incubation, eighth 
day of life. Day of first injection, first day. Method of administration, 
subcutaneous. Amount, 1.5. Make, Tizzoni, scrum of immunized rab¬ 
bit. Other treatment, not stated. Result, death. Remarks. Author 
says he never saved a case of Tetanus neonatorum; although Henoch, 
Saltmann, and Monti claim to have done so with chloral, physostigma, 
and musk. 
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^°' 3- Name, Finotti.*' Year, 1892. Diagnosis, Tetanus tramnaticus. 
Nature of injury, crushed injury of hand. Period of incubation, eleven 
days. Day of first injection, third day. Method of administration, subcu¬ 
taneous. Amount, 4.75. Make, Tizzoni, dog’s scrum. Amount, 0.40. Make, 
lizzoni, rabbit’s scrum. Other treatment, morphine. Result, recovery. 

No. 4. Name, Finotti.*’ Year, 189J. Diagnosis, Tetanus tramnaticus. 
Nature of injury, compound fracture of forearm. Period of incubation, 
fifteen days. Day of first injection, first day. Method of administration, 
subcutaneous. Amount, 4.80. Make, Tizzoni. Other treatment', none. 
Result, recovery. Remarks. Author says, to judge from the symptoms, a 
very bad case, in spite of the long period of incubation; recovery due 
entirely to the antitoxin. 

No. 5. Name, Berger.” Year, 1892. Diagnosis, Tetanus tramnaticus. 
Nature of injury, injury of little finger. Period of incubation, fourteen 
days. Day of first injection, thirty-eighth day. Method of administration 
subcutaneous. Amount, not stated. Make, Roux. Other treatment, 
chloral, morphine. Result, recovery. Remarks. Evidently a very mild* 
case, if patient lived thirty-eight days after the onset of the symptoms. 
Author will not say whether recovery was due to the antitoxin or to the 
amputation. 

No. 6. Name, Po!ail!on. M Year, 1892. Diagnosis, Tetanus traumati- 
cus. Nature of injury, injury of leg. Period of incubation, three weeks. 
Day of first injection, not stated. Method of administration, subcutane¬ 
ous. Amount, not stated. Make, not stated. Other treatment, not 
stated. Result, death. Remarks. According to author, a medium grave 
case. 

1 ’ Name, Tarutli. 81 Year, 1892. Diagnosis, Tetanus tramnaticus. 
Nature of injury, lacerated wound of little finger. Period of incubation, 
eleven days. Day of first injection, second day. Method of administra¬ 
tion, subcutaneous. Amount, 1.5. Make, Tizzoni. Other treatment, not 
stated. Result, recovery. Remarks. Author says recovery was un¬ 
doubtedly due to the antitoxin. 

ko. 8. Name, Casali.” Year, 1892. Diagnosis, Tetanus tramnaticus. 
Nature of injury, injury of foot by a piece of wood, followed by a phleg¬ 
mon and lymphangitis. Period of incubation, eight days. Day of first in¬ 
jection, seventh day. Method of administration, subcutaneous. Amount, 
140 cubic centimetres. Make, Tizzoni. Other treatment, chloral. Re¬ 
sult, recovery. Remarks. Author says recovery was due solely to the 
antitoxin, in spite of the fact that it was used comparatively late. 

N 0. 9.— Name, 1 izzoni.” Year, 1892. Diagnosis, Tetanus’ tramnaticus. 
Nature of injury, crushed wound of finger. Period of incubation, twelve 
days. Day of first injection, tenth day. Method of administration, subcu¬ 
taneous. Amount, 37 cubic centimetres and 1.35 dry. Make, Tizzoni. 
Other treatment, not stated. Result, recovery. , 

No. 10.— Name, Rcnon." Year, 1892. Diagnosis, Tetanus traumati- 
cus. Nature of injury, incised wound of posterior auricular region. 
Period of incubation, six days. Day of first injection, first day. Method 
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of administration, subcutaneous. Amount, 57 cubic centimetres. Make, 
Tizzoni, rabbit’s scrum. Other treatment, not stated. Result, death. 

No. 11.— Name, Rcnon.” Year, 1892, Diagnosis, Tetanus traumati- 
cus. Nature of injury, crushed wound of little finger. Period of incuba¬ 
tion, seven days. Day of first injection, fourth day. Method of adminis¬ 
tration, subcutaneous. Amount, 80 cubic centimetres. Make, Tizzoni, 
rabbit’s serum. Other treatment, chloral. Result, death. 

No. 12.— Name, Pacini.” Year, 1892. Diagnosis, Tetanus traumati- 
ctis. Nature of injury, incised wound of finger, caused by a scythe. 
Period of incubation, ten days. Day of first injection, fifteenth day. 
Method of administration, subcutaneous. Amount, 2.0. Make, Tizzoni. 
Other treatment, chloral. Result, recovery. 

No. 13.— Name, Gagliardi.” Year, 1892. Diagnosis, Tetanus trau- 
maticus. Nature of injury, lacerated wound of foot. Period of incuba¬ 
tion, twelve days. Day of first injection, twelfth day. Method of ad¬ 
ministration, subcutaneous. Amount, 1.05. Make, Tizzoni. Other treat¬ 
ment, morphine, chloral, Baccclti. Result, recovery. 

No. i.|,— Name, Finotti.” Year, 1893. Diagnosis, Tetanus traumati- 
cits. Nature of injury, injury of neck by a piece of wood. Period of 
incubation, about twenty-three days. Day of first injection, fifth day. 
Method of administration, subcutaneous. Amount, 2.70. Make, Tiz¬ 
zoni. Other treatment, some morphine, some chloral. Result, recovery. 
Remarks. No tetanus bacilli could be cultivated from the wound; but 
they were cultivated from the wood removed from the wound. Author 
thinks that recovery was due entirely to the antitoxin. 

No. 15.— Name, Lcsi.” Year, 1893. Diagnosis, Tetanus traumatictis. 
Nature of injury, incised wound of foot, caused by a piece of glass. 
Period of incubation, six days. Day of first injection, second day. 
Method of administration, subcutaneous. Amount, loo cubic centimetres. 
Make, Tizzoni. Other treatment, chloral, antipyrine, pilocarpine, hut 
none after injections were begun. Result, recovery. Remarks. Author 
says it was a bad case in all respects, followed by ultimate recovery, 
which was unquestionably due to the antitoxin. 

No. 16.— Name, Henoch.” Year, 1893. Diagnosis, Tetanus traumati- 
cus. Nature of injury, wound of hand. Period of incubation, not ob¬ 
tainable. Day of first injection, second day. Method of administration, 
subcutaneous. Amount, 30 cubic centimetres. Make, Behring. Other 
treatment, morphine, anesthetics. Result, death. Remarks. Author says 
that the death in this case docs not in the least speak against tile use of 
antitoxin. 

No. 17.— Name, Moritz. 1 " Year, 1893. Diagnosis, Tetanus traumati- 
cus. Nature of injury, numerous wounds on both hands. Period of ill- 
cuba/ion, not obtainable. Day of first injection, eighth day. Method of 
administration, subcutaneous. Amount, 95.0. Make, Behring. Other 
treatment, chloral, morphine. Result, recovery. Remarks. Author says 
that, judging from the symptoms, this case belongs to the more chronic 
or subacute variety. 

No, 18,— Name, von Ranke."" Year, 1893. Diagnosis, Tetanus trait- 
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maticus. Nature of injury, injury of foot, caused by a piece of wire. 
Period of incubation, about three weeks. Day of first injection, fifth day. 
Method of administration, subcutaneous. Amount, 50 cubic centimetres. 
Make, Beliring. Other treatment, chloral. Result, recovery. Remarks, 
Author will not say what effect the antitoxin had, as a good prognosis 
was given even before its use. 

No. 19.— Name, von Ziemssen. 1 " Year, 1893. Diagnosis, Tetanus 
trauniaticus. Nature of injury, lacerated wound of foot, caused by a 
piece of glass. Period of incubation, seven to eight days. Day of first 
injection, fifteenth day. Method of administration, subcutaneous. Amount, 
100 cubic centimetres. Make, Behring. Other treatment, purposely 
none. Result, recovery. Remarks. Author says, only a medium grave 
ease, with no unfavorable prognosis; hence he will not give too much 
credit to the antitoxin, and believes ease would have recovered even 
without it. 

No. 20.— Name, Brunner.' 0 * Year, 1893. Diagnosis, Tetanus trau- 
maticus. Nature of injury, punctured wound of foot, caused by a nail. 
Period of fneufiafioii, eight days. Day of first injection, first day. Method 
of administration, subcutaneous. Amount, 100 cubic centimetres. Make, 
Behring. Ollier treatment, morphine. Result, death. Remarks. Author 
says undoubtedly a bad case; is not at all enthusiastic about the anti¬ 
toxin. 

No. 21.— Name, Baginsky.”" Year, 1893. Diagnosis, Tetanus trau- 
maticus. Nature of injury, injury of tongue, not diphtheritic. Period 
of incubation, unknown. Day of first injection, fifth day. Method of 
administration, subcutaneous. Amount, 72 cubic centimetres. Make, 
Behring. Other treatment, chloral, etc. Result, recovery. Remarks. 
Case was, however, also complicated by true diphtheria. 

No. 22.— Name, Eschcrich."** Year, 1893. Diagnosis, Tetanus neona¬ 
torum. Nature of injury, infection of umbilicus. Period of incubation, 
eight days. Day of first injection, first day. Method of administration, 
subcutaneous. Amount, 0.03. Make, Tizzoui. Other treatment, chloral. 
Result, death. 

No. 23.— Name, Eschcrich.'” Year, 1893. Diagnosis, Tetanus neona¬ 
torum. Nature of injury, infection of umbilicus. Period of incubation, 

twelve days. Day of first injection, second day. Method of administra¬ 

tion, subcutaneous, .-lmomif, 0.5. Make, Tizzoui. Other treatment, 
chloral. Result, death. 

No. 24.—Name, Eschcricli.** Year, 1893. Diagnosis, Tetanus neona¬ 
torum. Nature of injury, infection of umbilicus. Period of incubation, 
eleven days. Day of first injection, first day. Method of administration, 
subcutaneous. Amount, 0.9. Make, Tizzoui. Other treatment, not 

stated. Result, recovery. 

No. 23.—Name, Eschcrich.'” Year, 1893. Diagnosis, Tetanus neona¬ 
torum. Nature of injury, infection of umbilicus. Period of incubation, 
five days. Day of first injection, first day. Method of administration, 
subcutaneous. Amount, 0.9. Make, Tizzoni. Other treatment, not 

stated. Result, death. 
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No. 26.— Name, Gattai.'” Year, 1893. Diagnosis, Tetanus traumali- 
cus. Nature of injury, punctured wound of thumb. Perio if of incubation, 
six days. Day of first injection, second day. Method of administration, 
subcutaneous. Amount, 22 cubic centimetres. Make, Tizzoni, rabbit’s 
serum, also 475 cubic centimetres; Tizzoni, dog’s scrum, and 29 cubic 
centimetres; Tizzoni, horse's serum. Other treatment, chloral. Result, 
recovery. Remarks. Author says that, judging from the period of incu¬ 
bation and symptoms, it was a very bad ease; recovery due only to early 
use and large quantity of antitoxin. 

No. 27.— Name, Magagni. 1 " Year, 1893. Diagnosis, Tetanus trau- 
maticus. Nature of injury, contused wound of toe. Period of incubation, 
eight days. Day of first injection, seventh day. Method of administra¬ 
tion, subcutaneous. Amount, 2.75. Make, Tizzoni. Other treatment, 
chloral. Result, recovery. 

No. 28.— Name, Buschke and Oergel. 101 Year, 1893. Diagnosis, 
Tetanus traumaticus. Nature of injury, compound fracture of leg, caused 
by kick of a horse. Period of incubation, nine days. Day of first injec¬ 
tion, first day. Method of administration, subcutaneous. Amount, 10 
cubic centimetres. Make, Behring. Other treatment, not stated. Re¬ 
sult, death. Remarks. Patient survived injection only one-half an hour. 

No. 29.— Name, Rotter.'” Year, 1893. Diagnosis, Tetanus trau¬ 
maticus. Nature of injury, lacerated wound of hand. Period of incuba¬ 
tion, eight days. Day of first injection, sixth day. Method of adminis¬ 
tration, subcutaneous. Amount, 261 cubic centimetres. Make, Behring. 
Other treatment, 0.01 morphine once only. Result, recovery. Remarks. 
Author says recovery was due solely to the use of antitoxin, as only one 
dose of morphine was given. 

No. 30.— Name, Barth.Tear, 1893. Diagnosis, Tetanus (?). Nature 
of injury, unknown. Period of incubation, unknown. Day of first injec¬ 
tion, seventh day. Method of administration, subcutaneous. Amount, 
275 cubic centimetres. Make, Behring. Other treatment, chloral and 
ICBr. Result, recovery. Remarks. Author says that, judging from 
symptoms and period of incubation, it was a very bad case; regrets his 
inability to find seat of infection. 

No. 31.— Name, Roux and Vaiilard.'" Year, 1893. Diagnosis, Teta¬ 
nus traumaticus. Nature of injury, extraction of tooth. Period of incu¬ 
bation, fifteen days. Day of first injection, fourth day. Method of 
administration, subcutaneous. Amount, 147 cubic centimetres. Make, 
Roux. Other treatment, chloral. Result, death. 

No. 32.—Name, Roux and Vaiilard.'" Year, 1893. Diagnosis, Teta¬ 
nus traumaticus. Nature of injury, cartridge injury. Period of incuba¬ 
tion, eight days. Day of first injection, fourteenth day. Method of ad¬ 
ministration, subcutaneous. Amount, 108 cubic centimetres. Make, Roux. 
Other treatment, not stated. Result, death. 

No. 33.— Name, Roux and Vaiilard.'" Year, 1893. Diagnosis, Teta¬ 
nus traumaticus. Nature of injury, crushed wound of hand. Period of 
incubation, five days. Day of first injection, first day. Method of ad¬ 
ministration, subcutaneous, intravenous. Amount, 20 cubic centimetres. 
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10 cubic centimetres. Make, Roux. Other treatment, not stated. Re¬ 
sult, death. 

No. 34.— Name, Roiix and Vaillard." 1 Year, 1893. Diagnosis, Teta¬ 
nus traumaticus. Nature of injury, numerous (engine) injuries. Period 
of incubation, eight days. Day of first injection, second day. Method of 
administration, subcutaneous. Amount, 402 cubic centimetres. Make, 
Roux. Other treatment, chloral, morphine. Result, death. 

No. 35.— Name, Roux and Vaillard.'" Year, 1893. Diagnosis, Teta¬ 
nus traumaticus. Nature of injury, splinter injury of finger! Period of 
incubation, fourteen days. Day of first injection, second day. Method of 
administration, subcutaneous. Amount, 247 cubic centimetres. Make, 
Roux. Other treatment, chloral. Result, death. 

No. .36.— Name, Roux and Vaillard."' Year, 1893. Diagnosis, Teta¬ 
nus traumaticus. Nature of injury, injury of hand. Period of incubation, 
fifteen days. Day of first injection, third day. Method of administration, 
subcutaneous. Amount, 265 cubic centimetres. Make, Roux. Other 
treatment, chloral. Result, recovery. 

No. 37.— Name, Ilergcr."' Year, 1893. Diagnosis, Tetanus trau- 
inaticus. Nature of injury, unknown. Period of incubation, not stated. 
Day of first injection, second day. Method of administration, subcu¬ 
taneous. Amount, 280 cubic centimetres. Make, scrum of immune horse. 
Other treatment, large doses of chloral. Result, death. 

No. 38 .—Name, Dean.'" Year, 1894. Diagnosis, Tetanus traumaticus. 
Nature of injury, crushed wound of finger. Period of incubation, twenty- 
five days. Day of first injection, fifth day. Method of administration, 
subcutaneous. Amount, 15.75. Make, Tizzoni. Other treatment, mor¬ 
phine, chloral. Result, recovery. Remarks. Author will not express 
an opinion regarding the severity of the case; believes the antitoxin was 
quite an aid in the treatment. 

No. 39.— Name, Evans" 1 Year, 1894. Diagnosis, Tetanus traumati¬ 
cus. Nature of injury, incised wound over knee. Period of incubation, 
eight days. Day of first injection, tenth day. Method of administration, 
subcutaneous. Amount, 4.5. Make, Tizzoni. Other treatment, morphine, 
chloral, bromides. Result, recovery. 

No. 40.— Name, Fanning."' Year, 1894. Diagnosis, Tetanus trau- 
inaticus. Nature of injury, punctured wound of foot, caused by stepping 
on a nail. Period of incubation, eight days. Day of first injection, first 
day. Method of administration, subcutaneous. Amount, not stated. 
Make, Roux. Other treatment, not stated. Result, death. Remarks. 
Author says death resulted in spite of the early use of antitoxin. 

No. 41.— Name, Parker."' Year, 1894. Diagnosis, Tetanus trau¬ 
maticus. Nature of injury, splinter injury of thumb. Period of incuba¬ 
tion, four to five weeks. Day of first injection, not stated. Method of 
administration, subcutaneous. Amount, 5.625. Make, not stated. Ollier 
treatment, Baccclli. Result, recovery. Remarks. Undoubtedly a case of 
chronic tetanus; but the antitoxin was of considerable value, according 
to author. 

No. 42 .—Name, Clarke.”' Year, 1894. Diagnosis, Tetanus trail- 



240 


ALEXIS M. MOSCUCOIVITZ. 


niaticus. Nature of injury, crushed wound of thumb. Period of incuba¬ 
tion, one week. Day of first injection, fourth day. Method of adminis¬ 
tration, subcutaneous. Amount, 15.0. Make, Roux. Other treatment, 
chloral and KBr. Result, recovery. Remarks, Author says it is only 
reasonable to ascribe the recovery to the antitoxin, as the drugs appeared 
to have little or no effect. 

No. 43.— Name, Paget."* Year, 1894. Diagnosis, Tetanus traumati- 
cus. Nature of injury, not stated. Period of incubation, not stated. 
Day of first injection, not stated. Method of administration, subcu¬ 
taneous. Amount, not slated. Make, Roux. Other treatment, not stated. 
Result, death. 

No. 44.— Name, Giusti and Bonaiuti."* Year, 1894. Diagnosis, Teta¬ 
nus traumaticus. Nature of injury, extensive injuries of face and body 
after railroad collision. Period of incubation, twenty-two days. Day of 
first injection, fourth day. Method of administration, subcutaneous. 
Amount, 80.0. Make, Tizzoni, horse's serum, also no cubic centimetres. 
Make, Tizzoni, dog’s serum. Other treatment, chloral. Result, recovery. 
Remarks. Author says that, judging from symptoms, it was a very bad 
case, cured only by the antitoxin. 

No. 45.— Name, Bauer.'” JVur, 1894. Diagnosis, Tetanus traumati- 
cus. Nature of injury, splinter injury of foot. Period of incubation, 
seven days. Day of first injection, third day. Method of administration, 
subcutaneous. Amount, 2.25. Make, Tizzoni. Other treatment, chloral. 
Result, death. Remarks. Patient survived injection only by a few hours. 

No. 46.— Name, Docrflcr."' Year, 1894. Diagnosis, Tetanus (?). 
Nature of injury, unknown. Period of incubation, unknown. Day of 
first injection, tenth day. Method of administration, subcutaneous. 
Amount, 50 cubic centimetres. Make, Behring. Other treatment, chloral 
and morphine. Result, recovery. Remarks. Author says, a medium 
grave case with good prognosis, and will not draw conclusions regarding 
the cilicacy of the antitoxin. 

No. 47.— Name, E. Schwartz.'** Year, 1894. Diagnosis, Tetanus 
traumaticus. Nature of injury, pustule of leg. Period of incubation, 
unknown. Day of first injection, second day. Method of fltimiilislrulioil 
subcutaneous. Amount, 4.0. Make, Tizzoni. Other treatment, not stated. 
Result, death. Remarks. Patient died suddenly. Autopsy showed paren¬ 
chymatous degeneration of myocardium. 

No. 48.— Name, Tavcl.'** Year, 1894. Diagnosis, Tetanus cephalicus. 
Nature of injury, wound of face, caused by kick of a horse. Period of 
incubation, seven days. Day of first injection, fourth day. Method of 
administration, subcutaneous. Amount, 120 cubic centimetres. Make, 
Tavcl. Other treatment, chloral. Result, recovery. 

No. 49.— Name, Rcmesoff and Fedoroff.’’ 1 Year, 1894. Diagnosis, 
Tetanus traumaticus. Nature of injury, punctured wound of foot, caused 
by stepping on a nail. Period of incubation, about eight days. Day of 
first injection, sixth day. Method of administration, subcutaneous. 
Amount, 200 cubic centimetres. Make, author’s. Other treatment, chloral 
and NaBr, Result, recovery. 
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No. so-—Name, RcmcsolT and Fedoroflf. 11 * Year, ,894. Diagnosis, 
Tetanus traumaticus. Nature of injury, possibly from scratch of a cat” 
Fcnod of incubation unknown. Day of first injection, second day. 
Method of administration, subcutaneous. Amount, 150 cubic centimetres. 
Make, author’s. Other treatment, chloral and NaBr. Result, death. 
Remarks. Cause of death, pneumonia. 

No. 51,—Name, yon Hacker. 1 ” Year, 1894. Diagnosis, Tetanus trau- 
maticus. Nature of injury, crushed wound of palm. Period of incubation 
eleven days. Day of first injection, seventh day. Method of administra- 
tmn, subcutaneous. Amount, 8.8s. Make, Tizzoni. Other treatment, nar¬ 
cotics. Result, recovery. Remarks. Author says that both were bad cases, 
in spite of the apparently long period of incubation. 

No. 52 .—Name, von Hacker. 11 * Year, 1894. Diagnosis, Tetanus trau¬ 
maticus. Nature of injury, lacerated wound of thumb. Period of incu- 
bation, unknown. Day of first injection, fifth day. Method of adminis- 
tratmn, subcutaneous. Amount, 4.05. Make, Tizzoni. Other treatment 
not stated. Result, recovery. 

No. 53.—Nome, Marson. 1 ” Year, 1895. Diagnosis, Tetanus trau¬ 
maticus. Nature of injury, compound fracture of thumb. Period of incu¬ 
bation, ten days. Day of first injection, sixth day. Method of administra¬ 
tion, subcutaneous. Amount, 136 grains. Make, not stated. Other treat¬ 
ment, chloral, KHr, physostigma. Result, death. Remarks. Author 
believes there was a beneficial effect of the antitoxin on the spasms; and 
gives expression to the thought that the death may have been due to 
sepsis. 

No. 54. Name, Marriott. 111 Year, 1895. Diagnosis, Tetanus trau- 
nmticus. Nature of injury, lacerated wound of chin. Period of incuba¬ 
tion, six days. Day of first injection, seventh day. Method of adminis¬ 
tration, subcutaneous. Amount, 87, Make, Tizzoni. Other treatment, 
chloral, morphine, physostigma. Result, recovery. Remarks. Author 
thinks recovery was due to the antitoxin. 

, No ' 55 —Name, Fenwick. 1 ” Year, 1895. Diagnosis, Tetanus trau¬ 
maticus. Nature of injury, contused wound of thumb. Period of incuba¬ 
tion, ten days. Day of first injection, thirteenth day. Method of adminis¬ 
tration, subcutaneous. Amount, 16,055. Make, not stated. Other treat¬ 
ment, chloral, morphine. Result, recovery. 

No. 56.— Name, Williamson. 11 * Year, 1895. Diagnosis, Tetanus trau¬ 
maticus. Nature of injury, extensive burns and lacerated wound of but¬ 
tock. Period of incubation, eleven days. Day of first injection, second 
day. Method of administration, subcutaneous. Amount, 111 grains. 
Make, Tizzoni. Other treatment, morphine. Result, death. Remarks. 
Author says that the antitoxin appeared to be neither beneficial nor 
hurtful; the disease, though slow, pursuing an ordinary course. Al¬ 
though the treatment was begun early, its failure was probably due to 
even that period being too late. 

No. 57.— Name, Gornall. 1 * 1 Year, 1895. Diagnosis, Tetanus tramnati- 
cus. Nature of injury, lacerated wound of leg. Period of incubation, 
twelve days. Day of first injection, second day. Method of administra - 
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lion, subcutaneous. Amount, n.o. Moke, Tizzoni. Other treatment, 
chloral ami KBr. Result, recovery. 

No, 58.— Name, Turner and Chcatlc.'” Year, 1895. Diagnosis, Teta¬ 
nus traumaticus. Nature of injury, injury of thumb by a barbed wire. 
Period of incubation, about eight days. Day of first injection, eighth day. 
Method of administration, subcutaneous. Amount, 3.5. Make, British 
Institute of Preventive Medicine. Ollier treatment, not stated. Result, 
recovery. Remarks. Author says that, judging from period of incuba¬ 
tion, the ease was a grave one, but from the symptoms it was of a milder 
type. But lie also says that no drug would have arrested the disease like 
the antitoxin did. 

No. 39.— Name, Tarrant.’” Year, 1895. Diagnosis, Tetanus traumati- 
cus. Nature of injury, wound of face, caused by kick of a horse. Period 
of incubation, five days. Day of first injection, tenth day. Method of 
administration, subcutaneous. Amount, 74 grains. Make, British Insti¬ 
tute of Preventive Medicine. Other treatment, chloral, KBr, morphine, 
etc. Result, death. 

No. bo.—Name, Tirard.'” Year, 1895. Diagnosis, Tetanus traumati¬ 
cus. Nature of injury, wound of foot, caused by a piece of glass. Period 
of incubation, about a fortnight. Day of first injection, about tenth day. 
Method of administration, subcutaneous. Amount, 60 grains. Make, 
British Institute of Preventive Medicine. Other treatment, chloral. Re¬ 
sult, recovery. Remarks. Author says that certainly after the antitoxin 
the child was more peaceful and the opisthotonos spasm was less. 

No. Ct .—Name, Hartley.'” Year, 1895- Diagnosis, Tetanus trau- 
niaticus. Nature of injury, wound of forearm, caused by a nail. Period 
of incubation, thirteen days. Day of first injection, first day. Method of 
administration, subcutaneous. Amount, 8.0. Make, British Institute of 
Preventive Medicine. Other treatment, chloral, KBr, hyoscyainus, can¬ 
nabis indica. Result, recovery. Remarks. Author says it is doubtful 
whether either the antitoxin or the chloral had anything to do with the 
favorable result. 

No. 62 .—Name, Oclberg.'” Year, 1895. Diagnosis, Tetanus trau¬ 
maticus. Nature of injury, splinter injury of foot. Period of incuba¬ 
tion, about fourteen days. Day of first injection, fourth day. Method 
of administration, subcutaneous. Amount, 1.65. Make, Tizzoni. Other 
treatment, large doses of morphine and chloral. Result, death. 

No. 63.—Name, Firth.” 4 Year, 1895. Diagnosis, Tetanus neonatorum. 
Nature of injury, infection of umbilicus. Period of incubation, eight days. 
Day of first injection, fourth day. Method of administration, subcutaneous. 
Amount, 2.0. Make, not staled. Other treatment, KBr and chloral. 
Result, death. Remarks. Author says 110 improvement whatsoever fol¬ 
lowed the injections.. 

No. 64.—Name, Pel."' Year, 1895. Diagnosis, Tetanus traumaticus. 
Nature of injury, slight injury of foot. Period of incubation, eight days.. 
Day of first injection, sixth day. Method of administration, subcutaneous. 
Amount, 9.0. Make, Tizzoni. Other treatment, not stated. Result, re¬ 
covery. Remarks. Author says that recovery was not dependent upon 
tjie treatment. 
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No. 65 .—Name, Granowsky." Year, 1895. Diagnosis, Tetanus trau- 
nmticus. Nature of injury, splinter injury of palm. Period of incubation, 
nine days. Day of first injection, thirteenth day. Method of administra¬ 
tion, subcutaneous. Amount, 25 cubic centimetres. Make, Behring. 
Other treatment, chloral, NaBr. Result, recovery. Remarks. Case docs 
not prove anything, as patient was almost well when injections were begun. 

No. 66 .—Name, Thompson." Year, 1895. Diagnosis, Tetanus tratt- 
maticus. Nature of injury, wound of foot by iron spike. Period of tiicii- 
bation, about two and a half weeks. Day of first injection, not stated. 
Method of administration, subcutaneous. Toxins. Result, recovery. Re¬ 
marks. Author gives the history of the case in detail up to the thirteenth 
day of the disease. O11 this day he says, “ I succeeded in obtaining from 
the Loomis laboratory a tetanus toxin made after the method of Briegcr, 
that is, it was developed by growing fresh tetanus germs in a strong 
bouillon, and the boy received daily for five days inoculations of from 
one-half to one cubic centimetre, which were placed in the gluteal region.” 
Also chloral, morphine, urethan, conium, etc. Ultimately the case recov¬ 
ered completely. Regarding the benefit he obtained, the author says, “ I 
confess myself somewhat in doubt in regard to it; they (the injections) 
certainly did no harm.” 

It is true, somewhat late in the disease cultures were made from the 
vicinity of the scar, result negative; negative results also on attempting 
a culture with the blood. But cultures made from the scrapings around 
the hole of the boot, and from the earth of the yard where the patient 
lived, did develop cultures of tetanus. (These experiments prove nothing, 
as cultures from a cicatrix and blood arc not necessarily positive; while 
the other positive results may be so, nay, are very likely to be so; but 
the patient must not necessarily have tetanus.) Author also says that 
tetanus bacilli grow ill all media, both with and without oxygen; but all 
observers agree that the tetanus bacillus is positively anaerobic. 

Though author argues for the correctness of his diagnosis, and dif¬ 
ferentiates it from hysteria, it may have been a wrong diagnosis. Even 
if it was tetanus, it was not proven, as author believes, by the culture 
experiments. And if it was a case of tetanus, it could not have been cured 
by the injections, as the author injected tetanus toxins, not antitoxin. 

No. 67.— Name, Aliti. 1 *® Year, 1895. Diagnosis, Tetanus traumaticus. 
Nature of injury, punctured wound of foot. Period of incubation, three 
days. Day of first injection, eleventh day. Method of administration, 
subcutaneous. Amount, 5.0. Make, Tizzoni. Other treatment, chloral. 
Result, recovery. Remarks. Author says unquestionably a very bail case, 
with very short period of incubation; cured only by the antitoxin. 

No. 68.— Name, Illuminati." 1 Year, 1895. Diagnosis, Tetanus trau¬ 
maticus. Nature of injury, wound of foot. Period of incubation, thirteen 
days. Day of first injection, seventh day. Method of administration, 
subcutaneous. Amount, 5.0. Make, Tizzoni. Other treatment, chloral. 
Result, recovery. 

No. 69.— Name, Douglas."' Year, 1894, Diagnosis, Tetanus trau¬ 
maticus. Nature of injury, dog-bite of thumb. Period of incubation, 
five days. Day of first injection, sixth day. Method of administration, 
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subcutaneous. Amount, '/i tube. Make, Tizzoni. Other treatment, 
chloral, morphine, eserine. Result, death. Remarks. Author argues for 
the diagnosis, though hydrophobia is not excluded. His arguments arc 
the early appearance of the trismus, the absence of delirium, and the fact 
that the dog remained well up to the time of publication, six weeks after 
the accident. Author regrets not having used the antitoxin earlier. 

No. 70.—Name, Carctli.’*’ Year, 1895. Diagnosis, Tetanus ccphalicus. 
Nature of injury, crushed and lacerated wound of temporal region. Period 
of incubation, eight days. Day of first injection, second day. Method of 
administration, subcutaneous. Amount, po. Make, Tizzoni. Other treat¬ 
ment, chloral. Result, recovery. 

No. 71.— Name, Walko.'" Year, 1895. Diagnosis, Tetanus piier- 
pcralis. Nature of injury, tamponade of uterus for post-partum haemor¬ 
rhage. Period of incubation, nine days. Day of first injection, fourth day, 
Method of administration, subcutaneous. Amount, 3.6. Make, Tizzoni. 
Other treatment, none, on purpose. Result, death. 

No. 72.— Name, Vagcdes. 1 * 1 Year, 1895. Diagnosis, Tetanus tratt- 
maticus. Nature of injury, crushed wound of finger. Period of incuba¬ 
tion, about eight days. Day of first injection, second day. Method of 
administration, subcutaneous. Amount, 30.0. Make, Behring. Other 
treatment, choral. Result, recovery. Remarks. Author says case was a 
mild one, hence will not say bow much the recovery was due to the anti¬ 
toxin. 

No. 7 3. — Name, Preindlsberger. m Year, 1895. Diagnosis, Tetanus 
tratimaticus. Nature of injury, crushed injury of finger. Period of incu¬ 
bation, six days. Day of first injection, third day. Method of administra¬ 
tion, subcutaneous. Amount, 0.425. Make, Tizzoni. Other treatment, 
chloral. Result, death. Remarks. Tetanus bacilli found in the wound 
secretions. 

No. 74.— Name, Prcindlsberger."* Year, 1895. Diagnosis, Tetanus 
tratimaticus. Nature of injury, crushed wound of foot. Period of incu¬ 
bation, thirteen days. Day of first injection, second day. Method of ad¬ 
ministration, subcutaneous. Amount, 7.39. Make, Tizzoni. Other treat¬ 
ment, chloral, morphine. Result, recovery. Remarks, Author will not say 
how far recovery was due to the antitoxin. 

No. 75.— Name, Howlctt.'" Year, 1895. Diagnosis, Tetanus trau- 
m,aliens. Nature of injury, gunshot injury of leg. Period of incubation, 
nineteen days. Day of first injection, fifth day. Method of administra¬ 
tion, subcutaneous. Amount, 22'/ grains. Make, not stated. Other treat¬ 
ment, chloral, KBr, cannabis indica. Result, recovery. Remarks. Author 
praises the good effect of the antitoxin. 

No. 76.— Name, Fogcs." Year, 1895. Diagnosis, Tetanus(?). Na¬ 
ture of injury, not discoverable. Period of incubation, unknown. Day 
of first injection, sixth day. Method of administration, subcutaneous. 
Amount, 2.4. Make, Tizzoni. Other treatment, not stated. Result, death. 

No. 77.— Name, Willcmcr.”* Year, 1896. Diagnosis, Tetanus trau- 
maticus. Nature of injury, scratch wound of neck. Period of incubation, 
four days. Day of first injection, seventh day. Method of administration, 
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subcutaneous, Amount, go. Make, Bellring. Ollier treatment, mor¬ 
phine, chloral. Result, recovery. Remarks, Author looks upon the case 
as a grave one. 

No. 78.— Name, Ridge. 1 " Year, 1896. Diagnosis, Tetanus traumati- 
etts. Nature of injurs/, lacerated wound of finger and thumb. Period of 
incubation, thirteen days. Day of first injection, eighth day. Method of 
administration, subcutaneous. Amount, 13.0. Make, British Institute 
of Preventive Medicine. Other treatment, chloral, KBr. Result, recov¬ 
ery. 

No. 79.— Name, Fenwick." 1 Year, 1896. Diagnosis, Tetanus tratt- 
maticus. Nature of injury, lacerated wound of hand, with subsequent 
gangrene. Period of incubation, thirteen days. Day of first injection, 
second day. Method of adiuiiiislrufioii, subcutaneous. A mount, 3.0. 
Make, not stated. Other treatment, morphine. Result, death. Remarks. 
Author thinks the antitoxin increased the spasms instead of diminishing 
them. 

No. 80.— Name, Baker. 151 I'rnr, 1896. Diagnosis, Tetanus traumati- 
ctts. Nature of injury, lacerated wound of groin, inflicted by the horn 
of a buffalo. Period of incubation, some few days. Day of first injection, 
seventh day. Method of administration, subcutaneous. Amount, 3.0. 
Make, British Institute of Preventive Medicine. Other treatment, chloral, 
KBr, hyoscyamns, physostignia. Result, death. Remarks. Author says 
no amelioration followed the injections; on the contrary, patient got 
worse. 

No. 81.— Name, Baker.' 11 Year, 1896. Diagnosis, Tetanus tramnati- 
cus. Nature of injury, incised wound of leg, caused by a piece of glass. 
Period of incubation, ten days. Day of first injection, second day. 
Method of administration, subcutaneous. Amount, 6 s. Make, British 
Institute of Preventive Medicine. Other treatment, morphine. Result, 
death. Remarks. Author says the use of tile antitoxin certainly did not 
appear to produce any amelioration of the symptoms. 

No. 82.— Name, McEwan, 1 ” Year, 1896. Diagnosis, Tetanus tratt- 
maticus. Nature of injury, amputation of toe for injury. Period of incu¬ 
bation, ten days. Day of first injection, third day. Method of adminis¬ 
tration, subcutaneous. Amount, too cubic centimetres. Make, Paris In¬ 
stitute Pasteur. Other treatment, chloral. Result, death. Remarks. 
Author thinks both were severe cases; and says that, although the anti¬ 
toxin was used early, it produced 110 amelioration of the symptoms. 

No. 83.— Name, MeEwaii." 1 Year, 1896. Diagnosis, Tetanus pucr- 
pcralis. Nature of injury, abortion. Period of incubation, seven days. 
Day of first injection, first day. Method of administration, subcutaneous. 
Amount, 2.0. Make, Duncan and Flockhart, also 10 cubic centimetres. 
Make, Paris Institute Pasteur. Other treatment, chloral. Result, death. 

No. 84.— Name, Greenwood. 151 Year, 1896. Diagnosis, Tetanus trati- 
lnaticiis. Nature of injury, gunshot wound of hand, compound fracture. 
Period of incubation, eleven days. Day of first injection, fourth day. 
Method of administration, subcutaneous. Amount, 162 grains. Make, 
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Tizzoni. Olhcr treatment, various remedies. Result, recovery. Remarks. 
Author says a bad ease, though lie will not say that recovery was due to 
the antitoxin, he has seen improvement from its use. 

No. 85.— Name, Williams.'" Year, 1896. Diagnosis, Tetanus trau- 
maticus. Nature of injury, compound fracture of radius and ulna. 
Period of incubation, four days. Day of first injection, first day. 
Method of administration, subcutaneous. Amount, 60.0. Make, not 
stated. Other treatment, not stated. Result, death. 

No. 86.— Name, Macartney.' 11 1 ’ear, 1896. Diagnosis, Tetanus trau- 
maticus. Nature of injury, removal of epithelioma of vulva. Period of 
incubation, eight days. Day of first injection, sixtli day. Method of ad¬ 
ministration, subcutaneous. Amount, minimum dose. Make, British In¬ 
stitute of Preventive Medicine. Other treatment, not stated. Result, 
death. Remarks. (Did infection occur at the time of the operation?) 

No. 87.— Name, Macartney.'” Year, 1896. Diagnosis, Tetanus trau- 
tnaticus. Nature of injury, contused wound of ankle, caused by passage 
of a cart-wheel. Period of incubation, seven days. Day of first injection, 
first day. Method of administration, subcutaneous. Amount, three-fifths 
of adult dose. Make, not stated. Other treatment, chloral. Result, 
death. Remarks. Author says he has not seen the slightest effect from 
the antitoxin in cither case. 

No. 88.— Name, Macartney.'" Year, 1896. Diagnosis, tetanus tr.au- 
maticus. Nature of injury, not stated. Period of incubation, three or 
four days. Day of first injection, soon. Method of administration, sub¬ 
cutaneous. Amount, not stated. Make, not slated. Other treatment, 
not stated. Result, death. 

No. 89,— Name, Bromicr.'” Year, 1896. Diagnosis, Tctanus(?). 
Nature of injury, not stated. Period of incubation, not stated. Day of 
first injection, not stated. Method of administration, subcutaneous. 
Amount, not stated. Make, not stated. Other treatment, chloral and 
KBr. Result, recovery. 

No. go— Name, Tracey. 15 ' Year, 1896, Diagnosis, Tetanus traumati- 
cus. Nature of injury, burn of forehead and leg. Period of incubation, 
fourteen days. Day of first injection, fifth day. Method of administration, 
subcutaneous. Amount, 4'/s. Make, Tizzoni. Other treatment, chloral, 
morphine, atropine. Result, recovery. Remarks. (Judging from descrip¬ 
tion, evidently a mild case.) 

No. 91.*— Name, Farraut. 1 ” Year, 1896. Diagnosis, Tetanus trail- 
maticus. Nature of injury, lacerated wound of palm; compound fracture 
of leg; amputation. Period of incubation, eight days. Day of first in¬ 
jection, first day. Method of administration, subcutaneous. Amount, 
10 grains. Make. British Institute of Preventive Medicine, also 59 grains, 
Tizzoni. Other treatment, not stated, Result, death. Remarks. (As 
amputation of the leg was performed only two hours after the accident, 
the infection very likely occurred from the palm.) 

No. 92 .—Name, Bicmvald." 1 Year, 1896. Diagnosis, Tetanus(?). 
Nature of injury, not stated. Period of incubation, not stated. Day of 
first injection, second day. Method of administration, intravenous. 
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Amount, 5.0. Make, Behring. Other treatment, morphine. Result, 
death. “ * 

No. 93 - Name, Kocher.'** Year, 1896. Diagnosis, Tetanus trau- 
maticus. Nature of injury, contused wound of knee. Period of incuba¬ 
tion, not stated. Day of first injection, not stated. Method of adminis¬ 
tration, not stated. Amount, not stated. Make, some English make. 
Other treatment, not stated. Result, recovery. Remarks. Author says 
prognosis was good in the case, and docs not believe that it was the anti¬ 
toxin which saved the life. 

No. 94. Name, ircvclyan. 1 * 3 Year, 1896. Diagnosis, Tetanus 
ccphalicus. Nature of injury, injury to eyelids. Period of incubation, 
twelve days. Day uf first injection, second day. Method of administra¬ 
tion, subcutaneous. Amount, 1 tube. Make, Roux. Other treatment, 
morphine. Resttll, death. Remarks. Author says there was no improve¬ 
ment seen in this case from the antitoxin; but he still thinks that the 
future treatment of tetanus lies in this direction. 

No. 95.— Name, Do Palma.'** Year, 1896. Diagnosis, Tetanus 
ccphalicus. Nature of injury, extensive injuries of nose and face. Period 
of incubation, seven days. Day of first injection, third day. Method of 
administration, subcutaneous. Amount, 12.5. Make, Tizzoni. Other 
treatment, chloral, morphine. Result, recovery. Remarks. According 
to author, a very bad case. 

No. 96 —Name, Cercignani."" IVur, 1896. Diagnosis, Tetanus trau- 
maticus. Nature of injury, injury of hand, cobweb used as huunostatic. 
Period of incubation, four days. Day of first injection, fifth day. Method 
of administration, subcutaneous. Amount, So cubic centimetres and 24.5. 
Make, Tizzoni. Other treatment, chloral, morphine. Result, recovery. 
Remarks. According to author, a very bad case; recovery due to the 
antitoxin. 

No. 97. Name, Baker."* Year, 1896. Diagnosis, Tetanus ttaumati- 
cus. Nature of injury, traumatic ulcer over ankle. Period of incubation, 
unknown. Day of first injection, fifteenth day. Method of administration, 
subcutaneous. Amount, 12.5. Make, not slated. Other treatment, not 
stated. Result, recovery. 
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